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Description

BACKGROUND OF THE INVENTION

This Invention relates to a nasal administration

powder composition containing a physiologically

active peptide as an active ingredient which has
been improved in efficiency of absorption through
nasal mucosa.

Peptide calcitonin which is used as a clinical

drug at present is susceptible to hydrolysis with

enzymes In gastrointestinal tracts and on wall of

gastrointestinal tracts and (s very difficult to be
absorbed through gastrointestinal tracts. Thus, hith-

erto, it has been administered only by injections.

However, injections often cause pains and are
not preferred and other administration methods
have been attempted. For example, there have
been proposed rectal administration as a supposi-
tory [J. Pharm. Pharmacol., 33.334 (1981)] and FR-
A-2 456 522, endotracheal administration [Diabetes,

20.552 (1971)] and eyedrapplng administration

(Summary of J. of the Diabetic Society, 237 (1974)-

J. However, none of them have not yet been put to

practical use because of lower absorption rate than
by injections and great variation in absorption.

Some attempts have been made on nasal ad-
ministration and, for example, a method is known
which uses a surface active agent as an absorption

promoter [e.g.. Japanese Patent Kokai Nos. 59-

89B19 and 59-130820 and Diabetes, 27,286 {1977}-

). However, the drug Is liquid and readily runs out
after administration. There are further problems that

safety and stability of the drug are damaged due to
addition of the surface active agents and incor-

poration of microorganisms.

On the other hand, powdered nasal administra-

tion preparations have been proposed (EP-A-0 193
527). Powdered nasal administration preparation
was already put to practical use as preparation for

Intala (Fujisawa Pharmaceutical Co,, Ltd.. FISONS
pic England) in 1975. Further, a powdered com-
position for nasal administration containing a water
absorbing base was proposed as peptide prepara-
tion (Japanese Patent Kokai No- 59-163313). How-
ever, this preparation was practically not necessar-
ily excellent since the effective component is not
sufficiently absorbed from nasal cavity.

SUMMARY OF THE INVENTION

The object of this invention is to provide a
powdered nasal administration composition as de-
fined in claim 1 which is superior in safety and
stability and from which, the active ingredient can
be fully absorbed through nasal cavity. Appended
claims define preferred features.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a graph which shows changes in

calcium concentration in plasma of rabbits when
s preparations 1 and 2 in Example 2 of this invention

and preparation 4 containing no water-soluble or-

ganic acid as a control were administered to rab-

bits, respectively.

Fig. 2 is a graph which shows changes in

to calcium concentration in plasma of rabbits when
preparation 5 obtained In Example 7 of this inven-

tion was administered to rabbits according to the

method of Experimental Example 2.

Fig, 3 is a graph which shows changes in

75 calcium concentration in plasma of rabbits when
preparations 6 and 7 obtained in Example 7 of this

invention were administered to rabbits according to

the method of Experimental Example 3.

20 DESCRIPTION OF THE INVENTION

The inventors already obtained a powdered
preparation containing calcitonin as an active ingre-

dient which is superior In absorption and contains
sb additionally a water-soluble organic acid as an ab-

sorption promoter and furthermore a diluent. As a
result of further study, thay have found powdered
preparations for nasal administration which show
excellent absorbability for other peptide hormones.

30 This invention is based on this finding.

That is, this invention relates to a nasal admin-
istration powdered composition containing cal-

citonin as an active ingredient, characterized by
containing succinic add. tartaric acid or glucuronic

as acid as an absorption promoter and. if necessary, a
diluent.

The calcitonins may be peptides having hypo-
calcemia activity and include various natural cal-

citonins and pharmaceuticaily active derivatives

40 thereof. Examples of the natural calcitonins are eel
calcitonin, human calcitonin, salmon calcitonin, por-
cine calcitonin and chicken calcitonin. Examples of
the pharmaceutical^ active derivatives thereof are
fASU1 '

7
] eel calcitonin (general name: elcatonin),

4B [ASK'*7 ] salmon calcitonin, [ASU1 -7
] human cal-

citonin and [ASU1 -7
] chicken calcitonin. Especially

preferred is elcatonin.

These substances can be prepared by the pro-

cesses disclosed, tor example, in British Patent No.
bo 1516947 and preliminary manuscript collection of

lecture II, page 947 for the 50th spring meeting of

Japan Chemical Society, in 1985. Moreover, other
caJcltonirWike peptides having hypocalcemic activ-

ity can also be used in this invention. The cah
55 citonin participates in disorder of bones, endocrine

and digestive organs and are used for treatment of

hypercalcemia, pains in osteoporosis and Paget1
s

disease.

2
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Concentration of calcitonin in the composition
of this invention is normally 0.1 Urnig - 100 U/mg,
preferably 1 U/mg * 50 U/mg. Dosage is preferably

10-50 mg/time and number of administration is

suitably 1 - 3 times a day.

Succinic acid, tartaric acid or glucuronic add
are used as absorption enhancers In this invention.

In this invention, diluents are used, if neces-
sary. The diluents used in this invention are water-

soluble or sparingly soluble and examples thereof

are saccharides, polysaccharides, dextrins, cel-

luloses, synthetic or semisynthetic polymers, amino
acids, polyamino acids, proteins and phospholipids.

The saccharides (monosaccharides, oligosac-

charides) include, for example, D-mannltol, glu-

cose, lactose* fructose, inositol sucrose and
chitosan. The polysaccharides include, for exam*
pie, dextran. pullulan, alginic acid, hyaluronic acid,

pectic acid, phytic acid phytln and ehitin. The dex-
trins include, for example, a*cyclodextrin, jfl-

cyclodextrin, 7-cyclodBxtrin, dextrin, hydroxypropyl
starch and hydroxyeihyl starch.

The celluloses include, for example, methyl
cellulose, ethyl cellulose, hydrcxyethyl cellulose,

hydroxypropyl cellulose, hydroxypropylmethyl cel-

lulose and sodium carboxymethyl ceflulose.

The synthetic and semisynthetic polymers in-

clude, for example, polyvinyl alcohol, cerboxyvinyl
polymer, polyethylene glycol, polyvlnylpyrolidone

(PVP), sodium polyacrylate and polylactic acid.

The amino acids include, for example, glycine.
The polyamino acids Include, for example, poly-

glutamic acid, polyaspartic add. polyglycine and
poiyleucine.

The proteins include, for example, gelatin.

Of these diluents, especially preferred are *-

cyclodextrin, ^cyclodextrin, dextrin, D-mannitol, In-

ositol, lactose, dextran, methyl cellulose, hydrox-
ypropyl cellulose, polyvinyl alcohol and pullulan.

The proportion of the components in the pow-
dered composition of this invention varies depend-
ing on the kind of the component, but normally is

physiologically active peptide: about 0.005 - 20 %
by weight, preferably about 0,01 - 10 % by weight,

water-soluble organic add: about 0.05 - 99*995 %
by weight, preferably about 0.5 - 99.99 % by
weight and diluent: about 0.05 - 99.5 % by weight
which Is added, if necessary. The water-soluble

organic acid is at least in such an amount that

aqueous solution of the powdered composition is

acidic and may be optionally determined depend-
ing on clinical uses. Preference is that water-solu-

ble organic acid is added until pH is not more than

about 4 when the composition (10 mg) is dissolved
In water (1 mJ).

In addition, additives required for formulation of

the powdered preparation can be added, If neces-
sary.

The nasal administration powdered composi-
tion of this Invention can be prepared by known
methods.

For instance, water-soluble organic acid and, if

5 necessary, diluent are added to calcitonin, followed

by mixing. Alternatively, a mixture of peptide,

water-soluble organic acid and, if necessary,
diluent is once dissolved in a distilled water, then
lyophilized. Thereafter, the mixture was ground to

w obtain a nasal administration powdered composi-
tion. Alternatively, calcitonin and water-soluble or-

ganic acid are once dissolved In a distilled water
and lyophilteed and then ground to obtain powder,
to which, if necessary, diluent or a mixture of

/a diluent and water-soluble organic add is added. Or,

calcitonin and diluent are once dissolved in distilled

water. lyophj|i2©d and then ground to powder. To
the resulting lyophllteed powder is added the
water-soluble organic acid or are added water-

so soluble organic acid and diluent, and these are
mixed to obtain a homogeneous composition.

The resulting powdered composition Is superior
in solubility and so the particle size of the compo-
nents is not critical, but preferably 80 % or more of

£a the composition have 300 urn or less. Especially, if

SO % or more is dispersed in the range of 5 - zoo
um, durability can be somewhat improved.

The powdered composition of this Invention is

used, for example, in the following manner. That is,

30 the composition is filled in a capsule. This capsule
is fixed In a spraying container for nasal admin^
istration and small holes are pricked by a needle at

both ends of the capsule on use. Then, air is blown
thereinto to jet the powdered composition into na-

35 sal cavity. However, method of the administration is

not critical.

The nasal administration powdered composi-
tion of this invention is superior to the conventional
liquid preparations for nasal administration of cal-

40 citonln in stability of the active ingredient Further,
in the conventional liquid preparations for nasal
administration of calcitonin, surface active agents
are used as absorption promoter, which are highly

irritative against nasal mucosa and besides, preser-

45 vaiives are used for preventing contamination with

microorganisms, which cause harmful effects. On
the other hand, preparations comprising the nasal

administration powdered composition of this inven-

tion do not suffer from such problems.
so to addition, the powdered nasal administration

composition of this invention /$ much superior to

the conventional powdered nasal administration

preparations In absorbability through nasal mucosa.
The following nonltmiting examples and experl-

66 mental examples explain this Invention in more
detail.

Example 1
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(a) 50 ml of distilled water were added to 10,000
units of elcatonin and 2.0 g of D-glucuronic acid
to dissolve them. Then, the solution was
lyophilized to obtain a uniform lyophilized prod-
uct This product was put in a mortar and
ground to obtain a powdered preparation. The
resulting powder preparation contained 5 U/mg
of elcatonin. This powder preparation is to be
used as nasal administration powdered prepara-

tion.

(b) 50 mi of distilled water were added to 10,000
units of elcatonin and 2.0 g of succinic acid to

dissolve them. Then, the solution was lyophlti*-

ed to obtain a uniform lyophilized product. This
product was put in a mortar and ground to
obtain a powdered preparation. The resulting

powdered preparation contained 5 U/mg of el-

catonin. This powdered preparation is used as a
nasal administration preparation.

Example 2

(a) 50,000 U of elcatonin (6.000 U/mg) and
491.4 mg of D-mannrtol were taken in a beaker
and 25 ml of distilled water was added thereto

to dissolve them. The solution was lyophilized

and ground in^a mortar to obtain uniform

lyophllteed powder containing 100 U/mg of el-

catonin.

Preparation 1

Then, 20 mg of the resulting lyophilized pow-
der (containing D-mannitol) having 100 u/mg of
elcatonin and 100 mg of D*gfucuronlc acid were
taken in a mortar and well mixed and thereto was
added gradually B80 mg of dextran (manufactured
by Sigma Co, and having an average molecular
weight of 40.200) with mixing to obtain a uniform
powdered preparation. The resulting powdered
preparation contained 2 U/mg of elcatonin. This is

used as a nasal administration preparation as de-
scribed hereinafter.

Preparation 2

20 mg of the lyophl||2ed powder (containing D-
mannitol) obtained in the above (a) and containing

100 U/mg of elcatonin and 200 mg of D-glucuronic
acid were taken in a mortar and well mixed and
thereto was gradually added 780 mg of dextran
(manufactured by Sigma Co. and having an aver-

age molecular weight of 40.200) with mixing to

obtain a uniform powdered preparation. The result-

ing powder preparation contained 2 U/mg of el-

catonin and was used as a nasal administration

powder preparation.

Preparation 3

20 mg of the lyophilized powder (containing D-

rnannltol) obtained in the above (a) and containing

s 100 U/mg of elcatonin and 500 mg of D-glucuronfc

acid were taken in a mortar and well mixed and
thereto was gradually added 480 mg of dextran

(manufactured by Sigma Co. and having an aver-

age molecular weight of 40,200) with mixing to

iq obtain a uniform powdered preparation* The result-

ing powdered preparation contained 2 U/mg of

elcatonin and was used as a nasal administration

powdered preparation.

73 Preparation 4

20 mg of the lyophilized powder obtained in

the above (a) and containing 100 U/mg of elcatonin
was taken In a mortar and thereto was gradually

20 added 980 mg of dextran (manufactured by Sigma
Co. and hawing an average motecular weight of

40,200) with mixing to obtain a uniform powdered
preparation which was a control containing no or-

ganic acid for comparison with the preparation of

56 this invention. The resulting powdered preparation
contained 2 U/mg of elcatonin.

Experimental Example 1

30 <») Experiment for absorption of an elcatonin nasal
administration preparation tnraugn nasal mucosa in

rabbits, "~ ~

To Japanese White strain male rabbits (body
os weight about 3 kg, one group consisting ot 6

rabbfts) which had been fasted overnight and anes-
thetized were administered nasally the preparations

1 and 2 (S U/2.5 mg/kg) prepared in Example 2. To
the rabbits was administered similarly preparation 4

40 (control with no D-glucuronic add) prepared in Ex-
ample 2 for comparison.

2 ml of blood was taken from an ear vein

before the administration and at 1, 2, 3. 4 and e
hours after the administration. These blood gam-

45 pies were centrlfuged at 3000 rpm for 10 minutes
to obtain plasma. Calcium concentration in plasma
was determined by an atomic absorptiometer.

(b) Results

80

After administration of elcatonin nasal admin-
istration preparation, calcium concentration in plas-
ma was measured to examine absorption of el-

catonin through nasal mucosa. The results are
55 shown in Fig. 1. The preparations of this invention

gave remarkable reduction of calcium concentration

in plasma after administration as compared with the
control preparation with no D-glucuronic add. The

4
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results indicate that absorption of the preparations

of this invention through nasal mucosa is markedly
enhanced by the addition of D-glucuronlc acid as
an absorption promoter.

Example 3

5,000 Units of elcatonin and 50 mg of D-
mannitol were dissolved in 5 ml of distilled water
and lyophilized to obtain D-mannftol (lyophilized

powder) containing 100 U/mg of efcatonin.

10 Mg of the resulting D-mannitol (lyophilized

powder) containing 100 U/mg of elcatonin and too
mg of previously finely ground tartaric acid were
taken in a mortar and well mixed and then thereto
was gradually added 390 mg of finely ground put-
Man (PI - 20. manufactured by Hayashibara
SeJbutsu Kagaku Kenkyusho) with mixing to obtain

a uniform powdered preparation.

The resulting powdered preparation contained
2 U/mg of elcatonin.

Example 4

5 ml of distilled water and added to 50 mg of

D-mannitol (special grade chemical manufactured
by Wako Junyaku Co.) and 5,000 units (0,000
U/mg) of elcatonin to dissolve them. "TOon. the
solution wee lyophilized to obtain a uniform powder
containing 100 U/mg of elcatonin.

Separately. 50 ml of distilled water was added
to each of 500 mg of succinic acid (special grade
chemical manufactured by Wako Junyaku Co.) and
500 mg of O-mannitol. Each of the resulting solu-
tions was lyophilized. The resulting powder was
ground in a mortar to obtain lyophilized powder of
succinic acid and (yophfli2ed powder of D-mannitol.

The following preparation 5 was produced from
these lyophilized powders.

Production of preparation 5

10 mg of the D-mannitol (lyophilized powder)
containing 100 U/mg of elcatonin obtained above
and 50 mg of succinic acid (lyophilized powder)
obtained above were taken in a mortar and well

mixed and then thereto was gradually added 440
mg of hydroxypropyf cellulose (HPC-L manufac-
tured by Nippon Soda Co., Ltd.) with mixing. The
resulting powdered preparation contained 2 U/mg
of elcatonin.

In the same manner, a blank preparation was
prepared as a control using 50 mg of mannitol
(lyophilized powder) obtained above in place of

succinic acid (lyophilized powder).

Experimental Example 2

(a) Experiment for nasal administration of an el-

catonin nasal administration preparation In raooitsr
"

To Japanese White strain male rabbits (body
s weight: about 3 kg. one group consisting of 5

rabbits) which had been fasted overnight and anes-
thetized were administered nasally the elcatonin
nasal administration powdered preparation (4 U/2
mg/kg) of preparation 5 prepared in Example 4,

to In the same manner as for the preparation 5,

the blank preparation prepared in Example 4 as a
control which contained 2 U/mg of elcatonin, but
contained no succinic acid was administered.

2 mi of blood was taken from an ear vein
ts before the administration and at 1. 2, 3, 4 and 6

hours after the administration. These blood sam-
ples were centrifuge* at 3,000 rpm for 10 minutes
to obtain plasma.

Calcium concentration in plasma was deter-
20 mined by atomic absorptiometer.

The calcium concentration In plasma taken at 5
minutes before the administration was taken as
standard value (100 %),

29 (b) Results

The resutts are shown in Fig. 2, in which
Changes of calcium concentration in plasma after

nasal administration are shown for the blank prap-

30 aration (4 U/2 mg/kg) (- -) and preparation 5 (4
U/2 mgfcg) (- O

It can be seen from the figure that calcium
concentration in plasma was significantly de-
creased by addition of the water-soluble organic

as acid as compared with the results obtained by use
of the blank preparation.

Example 5

4Q 5,000 Units of elcatonin and 250 mg of suc-
cinic acid were dissolved In 25 ml of distilled water
and lyophilized to obtain succinic acid (lyophilized

powder) containing 20 U/mg of elcatonin.

50 mg of the resulting succinic acid
«s (lyophilized powder) containing 20 U/mg of el-

catonin was taken in a mortar and well mixed with

gradual addition of 450 mg of hydroxypropyl cel-

lulose (HPC-L. manufactured by Nippon Soda Co.,

Ltd.) to obtain a uniform powdered preparation.

eo The resulting powder preparation contained 2
U/mg of elcatonin.

10 - 50 mg of this powder preparation was
filled In a capsule to obtain a preparation for nasal

administration for humans.
55

Examples

5,000 Units of efcatonin and 50 mg of D-
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mannitol ware dissolved in 5 ml of distilled water

and lyophilized to obtain D-mannitol (lyophilized

powder) containing 100 U/mg of eicatonin. 10 Mg
of the resulting D-mannitol (lyophilized powder)

containing 100 U/nrig of eicatonin and 50 mg of

previously finely ground succinic acid were taken

in a mortar and well mixed. Then, mixing was
effected with gradual addition of 440 mg of hydrox-

ypropyr cellulose (HPC-L, manufactured by Nippon
Soda Co., Ltd.) to obtain a uniform powder prepara-

tion.

This powder preparation contained 2 U/mg of

eicatonin,

10 - 50 mg of this powder preparation was
filled in a oapeul© to obtain a nasal administration

preparation for humans.

Example 7

Production of preparation 6

50 ml of distilled water were added to 5,000

units of eicatonin and 2.0 g of D-glucurontc acid to

dissolve them. Then, the solution was lyophilized to

obtain a uniform lyophilized product. This product

was put in a mortar and ground to obtain a powder

preparation. The resulting powder preparation con-

tained 2.5 U/mg of eicatonin.

A control preparation (eicatonin 2.5 U/mg) was
prepared in the same manner as above except that

D-mannitol was used in place of D-glueuronic acid.

Production of preparation 7

50 ml of distilled water were added to 5,000

units of eicatonin and 2.0 g of succinic acid to

dissolve them. Then, the solution was lyophilized to

obtain a uniform lyophilized product This product

was put in a mortar and ground to obtain a powder
preparation. The resulting powder preparation con-

tained 2.5 U/mg of eicatonin.

Experimental Example 3

(a) Experiment for nasal administration of an el*

catonin nasal administration preparation In rabbits.

To Japanese White strain male rabbits (body

weight: about 3 kg,, one group consisting of 5
rabbits) which had been fasted overnight and anes-

thetized were administered nasally the preparations

6 and 7 (5 U/2 mg/kg) prepared In Example 7. A
control prepared in Example 7 (using mannltol in

place of organic acid) was administered to the

rabbits.

2 ml of blood was taken from an ear vein

before the administration and 1, 2. 3, 4 and 6 hours

after the administration. These blood samples were

centrifuged at 3000 rpm for 10 minutes to obtain

plasma. Calcium concentration In plasma was de-

termined by an atomic absorptiometer. The cal-

cium concentration in plasma taken S minutes be-

0 fore the administration was used as standard value

(100 %} of calcium concentration in plasma,

(b) Results

io Fig. 4 shows changes of calcium concentration

in plasma after administration of the control prep-

aration (5 U/2 mg/kg) (- a -) and preparation 7 (5

U/2 mg/kg) (• # -) and preparation 8 (5 U/2 mg/kg)
(-).

18 As is clear from Fig. 4, calcium concentration

in plasma was significantly decreased with addition

of the water-soluble organic acid as compared with

the results obtained using the control preparation.

As explained above, the nasal administration

20 powder composition of calcitonin according to this

invention can be efficiently absorbed through nasal

mucosa by the addition of the particular organic

acids as absorption promoter. Further, the com-
position is a powdered preparation and has safety

25 and stability.

Claims

Claims for the following Contracting States :

CH, DE, FR, GB, IT, U
00

1. A nasal administration powder composition

containing calcitonin and a water-soluble or-

ganic acid as an active absorption promoter,

characterized In that the organic add is suc-

99 cinic acid, tartaric acid or glucuronic acid.

2. A nasal administration powder composition ac-

cording to claim 1 which additionally contains

a diluent.

40

3. A nasal administration powder composition ac-

cording to claim 2 wherein the diluent is at

least one member selected from the group

consisting of saccharides, polysaccharides, de-

45 xtrins, celluloses, synthetic or semisynthetic

polymers, amino adds, potyamino acids, pro-

teins and phospholipids.

4. A nasal administration powder composition ac-

to cording to anyone of claims 1 to a wherein the

water-soluble organic acid is D*gIucuronJc acid

or succinic acid.

& A nasal administration powder composition ac*

£5 cording to claim 4 wherein the diluent is man-
nitol and /or dextran.

Claims lor the following Contracting State : ES

6
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A process for producing a nasafadministration
powder composition by mixing calcitonin and a
water-soluble organic acid as an absorption
promoter characterized in that the organic acid
fs succinic acid, tartaric add of glucuronic
acid.

A process according to ciaim 1 which com-
prises aditionally mixing a diluent.

A process according to claim 2 wherein the
diluent is at least one member selected from
the group consisting of saccharides, polysac-
charides, dextrina, celluloses, synthetic or
semisynthetic porymers, amino acids,

polyamino acids, proteins and phospholipids.

ES

1.

10

15

4. A process according to anyone of claims 1 to

3, wherein the water-soluble organic acid is D-
glucuronic acid or succinic acid. 20

5. A process according to claim 4 wherein the
diluent is mannitoJ and/or dextran.

Patentanspruche

Patentanaprilche fUr folgande Vertragsstaaten
: CH, DE, FR, QB, fT, U

1. Ein© Pufverzusammensetzung zur nasalen Ver-
abreichung. die Calcitonin und eine wasserlds-
ficha organische Saure als einen aktiven Ab-
sorptionspromotor enthStt, dadurch gekenn-
zelchnet, da5 dio organische Saure Bernstein-
saure, WeinsSure Oder GlucuronsMure ist

Z Putversusarnmensetzung zur nasalen Verabrei-
chung nach Anspruch 1 ( die zusatelich ein

VerdOnnungsmittel enthSlt

3. Pulv9r2usammenset2ung zur nasalen Verabrei-

chung nach Anspruch 2, bei der das VerdOn-
nungsmtttel wenigsterts eln Clied ist. das aus-
gewShit ist aus der Gruppe, die aus Sacchari-
den. Polysacchariden. Dextrinen, Cellulosen,

synthetischen oder halbsynthetischen Polyme-
ren, Aminosauren, Polyaminosauren, Protelnen
und Phospholipiden besteht.

4. Pulverzusammensetzung zur nasalen Verabref-
chung nach Irgendeinem der AnsprOche 1 bis

s

3, bei der die wasseriesllche organische SSure
D-GlucuronsSure Oder Bemsteinsaure ist.

6. Pulverzusammensetzung zur nasaien Verabroi-
chung nach Anspruch 4, be) der das VerdOrv
nungsmittel Mannit und/oder Dextran ist

PatentansprUche ftlr folgenden Vertragsstaat

:

Zff

30

40

45

50

55

Verfahren zur Herstellung ainer Pulverzusam-
mensetzung flir die nasaJe Verabreichung
durch Mischen von Calcitonin und von einer

wasseriflslEcrign organischen SSure als aktivar

Absorptionspromotor, dadurch gakennzelchnet.
dafl die organische Saure Bemsteinsaure.
WeinsSure oder GlucuronsMure 1st,

2. Verfahren nach Anspruch 1, das das zusatzli-

che Hinzumlschen eines VerdOnnungsmittel
umfaJJt

3. Verfahren nach Anspruch 2, bei dem das Ver-

dOnnungsmittel wenigstBns ein Gfled ist, das
ausgewfihtt ist aua der Gruppe, die aus Sac-
charlden. Polysacchariden, Dextrinen, Cellulo-

sen. synthetischen oder halbsynthetischen Po-
lymeren, AminosSuren, Polyaminosluren. Pro-
teinen und Phospholipiden besteht.

4. Verfahren nach irgendBinem der AnsprOche 1

bis 3, bei dem die wasserlosliche organische
SMure D-GlucuransSure Oder Bemsteinsaure
ist

6. Verfahren nach Anspruch 4, bei dem das Ver-
dOnnungsmittel Mannit und/oder Dextran ist.

Revendfcatlona

RevendJcatfons pour lea Etats contractants
sulvants : CH, de, Fa GBP rr, LI

1- Composition pulv^rulentB pour radministration
par voie nasaie, contenant de la caicitonlne et

un aeide organique hydrosoluble comma pro*
motaur actif d'absorptlon, caracte'rise'e en ce
que I'acide organique Bst I'acide sucdnlque,
I'acide tartrlque ou I'acide glucuronique.

2. Composition pulverulente pour radministration
par voie nasaie suivant ia revendication 1. qui
contient en outre un diiuant.

3. Composition pulvdrulente pour ('administration
par voie nasaie suivant la revendication 2, dans
iaquelle la diiuant est au moins un element
choisf parmi fes saccharides, les polysacchari-
des, les dextrines, les celluloses, les polyme-
res synthdtiques ou semi-synthGtique$

t les aci-

des amines, les acides polyaminis, les proli-
nes et les phosphoiiptdes,

4. Composition pufveVulente pour radministration
pax voie nasaie suivant la revendication 1 a 3.

dans laquelie I'acide organique hydrosoluble
est I'acide D-glucuronique ou I'acide suecini-
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quo.

5. Composition pulvemlente pour I'administratfon

par voie nasale suivant la revendication 4, dans
laqueJIe le difuant est du mannitol etfou du s
dextrane.

Revindications pour rEtat contractant suivant
:ES

to
1. Proc£d£ de preparation d'une composition pul-

vgrulente pour radministration par voie nasal©,

qui consists & m£langar de la calcitonine et un
acide organiquB hydrosoluble comme agent
favorisant ('absorption, caractSrjsS on ca quo 75
Tacide organlque est ractde succfnique, I'aclde

tartrique ou I'acida glucuronique.

2. Precede
1

suivant la revendication 1, qui consis-
ts a mSlanger on outre un diluant 20

a Proc6d<S suivant la revendication 2, dans Joque I

la diluant est au moms un $£ment cholsl par-

mi lea saccharides, fes polysaccharides, les

dextrines, les celluloses, lea polymdres synthfr- ze
tiquas ou semi-syrithe'tiques, las acidea ami-
nes, Ids acides polyamlnes. las prolines et Ids

phospholipides.

4. Proceed suivant la revendication 1 k 3 ( dans 30
lequel I'acida organique hydrosoluble est Tach
de D-glucuronique ou raclde succiniqua.

5. Process suivant la revendication 4, dans lequel
le diluant est du mannitol atfou du tiextrane. 33

40

45

60
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